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(57)Abstract: 

PURPOSE: To provide an implant material which has high mechanical strength in three-dimensional directions, 
durability and a property to adapt itself to the deforming characteristics of the ambient viable tissues, permits the 
infiltra tion of the viable tissues into the gaps in the tissues, does not generate a foreign body reaction or is 
implanted over a long period of time in the body by positive ly conjugating with the viable tissues. 
CONSTITUTION: A bulky structural body which consists of org. fibers formed to a three-dimensional woven or 
knitted structure or a combination structure combining these structures and has biocompatibility is used as a 
base material and the void volume in these structures is preferably set at 20 to 90vol.%. Further preferably, the 
surfaces of the org. fibers constituting the bulky structural body is subjected to a bioactivation treatment or 
bioinactivation treatment. 
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[»** UGmm ^-ATtmrnm t> b < \tmtm. 
m®ztz VHDmm&zmm 1 b & z t * $a t 

o v o i % t brcffiim i ke*©^ y-tj > h«8. 

b&W|-p»4M*Bi*fc»ail*H2k:E«©'f>^ 10 
9>Mffi» 

>HH*4. 

*4#Sttftffl«l/fcHI«a 1 ~K*«3 OVvftlfrK 
B««!W>:/?>H*m. a? 
[R#B7] A^^««Kg#&««-r-5W«K»©affl 

[H*W8] /W*#««#«fcfi6r*3««»©aiB 
■7-©Sffi*B"J0tsrtK«tD^frgtt!»g£BfflS 

9 KBfta<r > Htm. 

[Sf#«l 1] /W?tt«i§#£*i/ST*#«iafi©S 
BK3E«tflcH»ftH«fl:bTftfl«1tft«aL&ll* 
«6KE«©'f>^5>HI**f. 40 

7-f^a^?3 : >, t7;i/D>K. Ho all 
>. /WFD^->7WK £n*?— if, -V1»J> 
04 , *>6atfn*^&< tt>lfflT*-6M#Jfil IKE 

i»*ai3] /xji^m^£«j£T*w8tis»©£ 
ab&w#B i ~w*«3 ©^■rn*McEa©'f >75 

>H«». 
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a«n*jMe < 1 1 i ffl-c*5»*Ji 1 3 cE«©-r > 
[»*«i53 /w*tt*>s#©fflttft$itHc*«i»ft 
-mum 1 4©<r»-r n*»KE«©-f Htm. 

~S!#£l 5©V>"fn^KE«©-f >^5>H»». 
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[£*©&*&] «»tt-€-©^©ffi|fiJtt©&«)K. #7 
©®#El«ltt©*[6tKH^3fia*#-r-5. *©fc»Ki: 
n*¥ffiK»oT*flfitLTffi5rttt, A«©*t»» 

iniKSiSbfcfc©-?**. 
[0003] *eH**rtiK» • au 

T?**H#:7ClB»Mg-&tm (3-DC :Three-Dimensi 
onal-Composite) (i. ^^U*rv HHIf2©jBSK43v> 

a**wanT*r«ri«. ba>u £ns>tt£tbT. 

ff SSfcSIiS© « £ T&ffl S ftftlftS *«» IJ»JB©88 i 

y>htimtlXfe%2t\tcmtt3.<<\ to1*A»K=^7c 
W*i£*i OS "bo it 3 «M9«I (Iriaxial Fabric or 
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•3. 3«-z:jfc7cCDSftft36F5CC«S-r*«*«)IWIlT* 
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©AHB^*Utfi-CH*7C©ffla (3-DB : Three - 
Dinensional Braid) ©^D^rTji^nTt^©*^* 
5. b*b. *6*-fX. #*S»-6. 14-D^Obfcfi 

(3-DF : Three - Dimensional Fabrics) TJfe 

>H<hbT©4#*m (Biooaterial) tC^fflStlfcW 
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hit ID fc£0*»tmii. KMX. iSWtt. fflts*6 

U ftKttfttt. ft*. *?5y*XTttttWtt, iSS 
*mTH*iI««© nS«>ARfc * trf ICS $ nr lr» « . 

[0007] sa. «i*9Jca»)iA>Tffiffl$nT 
^«*ttox«nmirii4t'j^^^uMi>^ (p 

MMA) , #Uv*5^->D*1*-> (->'Jn-» , # 50 
'JIH7yft:XfP> (PTFE) . tf'JX^l^-f U7 

(PET) . #'jynei/> (pp) . OSiS 

fH&) #VX?V> (UHMWPE) 
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t»W*|iraK:««ttfc|&£)0«3rr*t>©T?&<. *© 
&5tt©ftvJ *>©<&>* a. bjj»U «^lc±rjTtt, © 
©<k3tc. #^»#©«liiBH>ft|»©J:5^««»cfel.i 
Ttt. ffi»t©«-&*»!»g-r»sitt>».5. V)fni: 

<&Bfct>©T*$. 
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ttfc. «BWft#*^-fe*tt. fllttttStt. #5ERfcft 
ic^fte-n*. (n)tt5JQMfelM?&D. PK^if 
-f>*f©*m *«M«^ttfcfft>6. (B)B#ffl 
^^tK»^©«5fiRfei^}i#S©*Ja*a^f(C«fc 
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At! f4ft:ii^»W<-e©ffll8t^ffl>j (B*«f&K5 

^) tcp]sanT*5 0. ffl»©3esict)v>T«T-<. x 
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lliais rprogress in Biomaterial Engioeering, 4 D 
efinitions in Biomaterialsj (1987) (Elsevier) ] 
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'J y^cffifflf* c t left s. 
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[Slji£#ifc-fsfc©©^g:] ±ffi©j:5fc^ffiWl;:& 
Tft ffl©ffl® £*§£-r 5 ft£ t m £4* « «fc o te-i > 7 

®££ s« *juw>> vxoimmmmz <t ? ts*t * 

*h*>> tto$Dl/tfi*WM (MIS) £tofc©i 40 

*su /w*tt©tt»a88s>§#£tt, *©±5&. 

S. {MS. ftttttXM* OMR) Srfeo, =&tc 
MJMBJMffiB£ (3-DF) A^^Sfc©€r^T. 

<6rsra3t>©-ctt*K 

[0 0 16] *»?!©< >^5>h«»tt. BTFfcSSB 
(3-DF) £S*«^i:-r*t>©Tab-2>. C©H^C 
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[0 0 17] £ftBfttt&«fr>tt£ft& 
ttfc**n-h;>if (Roving) SfflHTH&TcH • Sb 

fc 3 - D F O-f > KW^tr 
[0 0 18] ©a-lf>y^SgffiS!lSbT, SffilC 

tt£ 3 -D FfcH • fiUT-f > bttftttZ. 
[0 0 1 9] <3)3-DF£®-IBbm 3lBnat£#* 

[0 0 2 0] e:n€>©i(a^t)-& ; bpJtET*?). v> 
LTt>«t<, icm. jM©*m-ctt«r«fr. 

[0 0 2 1] MWjra©IUK«ttjftltt£#S 

[0 0 2 2] t&fctS£#©&fa^WffiMK£#5t&-C. 

BS?iJ*iCli 1 tt--*7rj (Uniaxial-Two Dimensiona 

i) -e**. *?**3 3**>s«en&¥«D*«T 

©^7i<i:©E?il«2tt-=^7c (Diaxial-Two Dime 
nsional) Stftja«&©S^tt (/HTXtt) $ 

efeSUfc3lft^tl (Triaxial Weaving) (iH$S*|pJ© 

m<m-¥-RftT6o° \z&&tz>mm-?m. 3$t- 

— '-k7t (Triaxial -Two Dimensional) 5>J- 

3$ft-H^7C (Triaxial -Three Dimensional) KI^T 
Sfc. 4. 5, 6, 7. 9, 1 1 W&£*©£IH© 
^(t*KI6E?>Jt1"5=*7C (Multiaxial -Three Dim 
ensional) 

[0 0 2 3] Z&7cflM«mtt> 
[0 0 2 4] (a) lfft-=3J^c»» 

-Ufa \zmn bxs. m ^itmmnm a s c t ic 

cniCHf «. ^^©fflffifiKBraider)^^^®^ (M 
agna-Weave) K:«k0t3< StlS. r©^?SlC«fctl«. 

BP^tfc^ioS^-rvi©-?. i s^iitt©»f®<£irf 
5«}jg^ffi5s*^®iST?<2)©ic^fij-ca&5. (a 

L. i©*iilC«k5*Ux?l/>xU7^l^-ht!p'J 
^□lfU>S©fflifi (Braid) ttKlCAlAft (Artifi 
cial Ligament) (Cffit>nTV^. b^U, #89!ttBr 
a i d ^ S M O-f > -f? > r- i: U T H S % ©T fi& 
<. Cl©H*7cft;©ft^t?iJfflbfc. iOiraiSffliSi^ 

&®t i te-H*7ciiaa©#ffi&fijffl-r.5fc©-rfe 
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[0 0 2 5] (b) 2tt-E*7ciS«S 

m*©®»io<n&^. 

[0 0 2 6] (c) 3»-=^ffl«8 
*. 8mttJP*©&*fc# (7"Dy?tt) fcPMMKfc* 
-=Sfc5aU«J4IMloa^CJ:t>T. BIT© <fc ? (C*giJ 

[0 0 2 7] «) fiXffl^<h7>^-Y>^-ny^ 



a»r«H#<jfa#)*»iCfl:L. ffi^sftfcfc©. hi 
tt*©*§SM»ji©feg;£*T. 

[0 0 2 8] m%m: «>©«W>fM»*'f5>* 
[0 0 2 9] (D) &*ifi® 

¥ffift<oz:#iaj©*$: 2 *©^pl*T&*ttH-3<i: 5 
[0 0 3 0] «)<D)ttTOtt. ^Dy^«*o<**j* 

[00313 (a) nfifiui 

«t&|6l*©=36f|Rl*>e*Sffl«t 
[0 0 3 2] (d) n»-=*7cim 

5. 6, 7, 9, i ime#«fcMfcteaifc-r«z* 

(ft, 5ttroSH)&«ii©&:§:£^-f. 
[0 0 3 3] a±*»Hft*»6»«ll/fc¥*« (Plat 
e) . JMU* (Block) . (Rod) . Rffitt (Cylind 
er) tt£0)|U&*#C!>E*xtttt'C&«. cnfc»JtL 

[0 0 3 4] (e) H*7G»ttJ*tt 
*>©. IH-A, Tfcf-A, Ayh^x-T*. 

[0 0 3 5] ±E©-eni?ti©H^7cisitiSia©sji5; 

fctt. 77>9f r»J— fe>h 7H/OtX f> 
x+X^-Ol' Xh^^ft- 3>#vyh [Frank 
K. Ko fRecent Advaces io Textile Structure Compo 
sitesj] (1985) <D8 3~9 4H. 7*U7*-A 7 

h'Ji'X 3>#vyh [Preform Fiber Architecture 
for Ceramic-MatrixCompsites] *3j:tf. r-fe55 , y4' 



7>x>; 68^2^ (1989) j [CERAM I CBULLET I 
N; Vol.68, No. 2, 1989] fcPfflfcEfcStlTU*. 

[0036] ±f2©<k5^H^7csa ■ natto/w*ft 

ttfitttt. -&©ia^rtS8i**<2 0~90vol56, g 
SL<tt30~70vol «gffi©tt«tW«8ffi*=*7C 
MJMffiMr?*D. £©±5fc&St&tt±©gj9r*rt 
•5. 

[0037] «) mmtif-vf mmm stmj 

7J, *«fctfttigU©E08 •£«£&£*©«*© 

©tK/fjn^fffBiciIBt&a. jfctflMWrfflBtex 
a? b#u H^7c«a-HiSi(a«}jt«:Ttt^nefflraji 

[0 0 3 8] (D) =*tg*IrI OK. ft. S3) CXt>!fc 
ttiMHC*rtltt*fe&**Ci:!8«-e**. rn«»«t 

[0039] cw MwoattisfcHtAfftnaffl&n 

t>©t>$&$sti*. 
•so [oo4o] w tmm&mzmn, jtatme-? h 

set*. a«ufcffl«aiBi*fijfflbT«Biia»*tsx'r 
s*a#iiestt©«£j§{Kt-s c t 

[0 0 4 1] Kr*K. <Wia*W©iWf*4««T*JB 

wamia<4i;*v>. ®»a©»«©/wy>j y Ntt>pi 
[0 0 4 2] c:t, *5SM©«»©-^-c»5 

%at»»ljg^ (3-DF) «». £©«k7ftgE&T. 71^ 

[0 0 4 3] 4#**»a^ttfctt. /H*VriJ7;P 
50 73^«S-&tti:«ifiS-5-©t)©©- 
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CO 0 4 4] -«SIC. AltfflteHookCSsfliJ 

l:£o£3«4i:. Ne?ton©&fllJlc£?fc!tttt©<fc5&«8 

at a £©£#«$«: Aitmt 

5©ff5;*j-^ftiS8l;::fcUT. A©J;5^S¥S!©fti!8* 
fl5<#. <^{c«cm^l) tt, B©<k5fcJ^g! 

©Ei*l£}8#. tXx'JvX-ox (hysteresis los 
s) ©ftSOB' B~ (DV-IZA&m (cycle curve) 

£$<©##■?&*. TfcftS. -jgtc. 
fsa<2>*. 

[0 0 4 5] fcCST, «?»©«««. JS**^»©3S 

ft*. £ttltttttAXtm&liJI&:9. «ft*£(itfl'^ 
fcD jKT©T\ &£■?•© t>©,fcDt>, frit 

3 (3«£fiS») ®3«»:t?ft$n>^-f7>X (compli 
ance) ^>«[«tM**0«^6<J»i:LT©ffffi*^a 

ttfttfft^&n. «fc AitmttfMuiwit&afc 

■tt*^i:CJ;D, gomft^mm (flexibility) © 

[0 0 4 6] tC5*', «*J:DK*6ftTt»*AX« 
W*7f'J 7^©BI58tt, IMtGltftlimMkb 

SMEfctoWBUcttASftTtfc. Jl©<fc5fcii*tti!B 

m mm *atffttf. 

•ISI-*©**!!**. 0*0. SMEft±(fJ:5trft 
tf. 0 5 ©A' ©«J;5ICil(cS«8^fiB^A^<. S©/h 

ffiv>3*ttfl&ft (S^3>y5-f7>X) ©tlfcfci&USS 

■C. £5LTfc. a*©/H*VxU7^<!:4ft:*aja© 

WK»*«^a^]Wfi*j- a« a less & # * * k 
[0047] jd5*k. tt^osue^jeflftttttt, *m 
■e©t>©swu::t>. «#tLT©jg^aa*jwt©ai 

&£;t& <f©fflfi{ffiig«i*xif -i >tc.k t> T t>* t < g 
ft *. Z. Tr&fWIMtffly if -Y >««Sfc Jteo fc/W 

[0 0 4 8] d©«fc5IC. /W *Tf-'J7;HcS*$n 



10 



»C*t>Ttt1t5-r*MfiRIC$5SHT»*©T. 
ft^ot, H<5*««WSI^H-sce:l:J:oT. 
W«H*«*Aft**«ft*itJW*ft«a6ftv». 
[0 0 4 9] ST. 4ftifi«l©4>{Ctt3 7-y>t?^g 
Sft*«fc5fciB*t#&»J. b*>t>-tft*t»«©*|pifcjtt 

*ttiH©itff*iaHC»bT. a*®J5rl*)k:gio5k>;fctt 
S8£jRLTv>*. H+©C©,fcdC«lt*tsasFfTfcH 
ISJLT^T. S8©Effl;frfllc3lo®6nfc<!:€tt. ft 
20 »©s&a*>&V»«rttS^r (05®C) . 3I®9*££ 
A*B©fctt*tCft-e**. 8*fe5f6ji:fiaic9| 

(05©D) . Sfc. B6©B©J:5&Jl£tt&jK3& 
v»«J6Ttt. fca-SflfcttTCfii© rj^anj 

(05©B) SS-T. 3lo«6ft*Kt)ftT. HJftttJS 
^©^|6llCE[6lLJi6Ji)T. *!tS3S»t^^J8UTH 

<r. s^.*#ttx*j^-*t^&noT. &fc«s-r 

*. 

[0 0 5 0] GU©*ftfr6. • gU/iflliiifc 

«rA--f*T5 i U7^SBMtbTffl±tfft«, 

V». LfrLtt&Z, &MUIi2H*7G4ll&#-?fcS© 

*. u*t>. -©ttjaftictt^fflw^^^e^ffl^ 
as isaicp]s«fc-5ftgi?irj, m hk, Aif, ao, * 

aStHnft*. ^©fc*, H^5cl8«l«lii# (3-DF) 
tt. ^ffl©4ftffl^©**W*«llCT U /5 i > ; ? r 7?l??)<fc 

->3>*fe&&ttft«&e&Vi. JEfctt. ^ICSSS' 
< S n i«tT#.5xif -f >M©A*'J X— > 
3>*t>&fcttftfffcSfcH. Cffl«ta^3-DF©« 

fiii/T©/i'ji—>3>B, ^-®©^s;©ai,>. 

40 X, Y, ZfS©^^©^©*©*^^^: (iHlirt©D 
-K>y ^©^©©^©g^ ^^^ffi^Jco« 
SI) . X. Y, ZW©£H©ag. *©iiSffi (®») © 
#SC<h-t©8Pfc£lcJ:-3THffiTf?*. -tUT. 
W© 3 - D F #x Y©JP®^(6j t Z ttfflj?*5fr|fijk: J * 
HWrtJ^-SffiJI^TCta. »J£©^lfiW 1 -O© 
«Jftjffl^©ti5t?*1-«J;5lc. ^^^T355. 
[0 0 5 1] ifcifc. -?-©S«S^ETJfeS5?itt«»: (modu 
Ins of elasticity) \t3 -DF©«jji^t, ^tLT 
^fflStt*-7 HJ >7^^©«St^«©l8ffi$©S-&t 

5» «ancioTt)S:A-5c:t^-p#i„ fcfix. cne>© 
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i-<s>©i&«s (0 7, a 8) a, £#©8tm« 

^©Wtfifcltaifroba^T, atV>»ffi©EI83fi« 
t5\ffikBZ&£tf*<Dmmei® (hysteresiscurve) \Z 
ifi$bTV>5©T. *©£ffltt£gtttt-£>*>©Ti&S. 

[0052] st. cne«D3-DF»t{5rjS!cj^i!©ji£; 

a-3?ffi8S£}S<©a>. £TF©«t?l::ia?l!T€?S. 
[0 0 5 3] STf. EMHjaifllfeofcfcS. 3-DF© 
ffliK«iga55Pi8T^<^^A©^A^TU&*t*tl*^ 10 
it. *&, *gffi/St;::l3ttS*©&*fc$-5ir. droit 
©&«!«&<. ^filC<J: i b^^»-<rtC±#-r-5CDT. J 

*fi©tttt6Jt<;:i:fc&*. 
[0 0 5 4] —A', 3-DFt9IH**qintoofct*. 
BEJSi:ttiS»©^**te::5. <-©fflJ8KSv»Ttt, *SS5 a) 

as. £©ap£*-m. 3-DFitfiv>t>^*©ii8 

#bT. OV>KJJ***Oi6:*fc*-cail/T#fil/«t< 
as. *©fc«&fc. J¥S!©tfMSSli<;:fcfcfc3. 8 
0. 3J»raffflffl©^lcWlxTbPI«©^Si*-r-5© 

«tt*t. ®®bav>*8ffit::<&fttf. 4ft© 

KtlC^ISbfcidt&TS. -5-LT. ffi&T$*liaifi 
b&ftCb. »«S*^K«^l/TH5'b©T*S. b 

*t>, s: ©«»©#««. #««©£&©*«;£& * 

bTH***ifc*«tt©**3J:D c©j 

a**»tt. itbx. 3-DFffli®©«ia©^©s 

^*o. jnoiffoMti • 
#-rsfc©t?$.s. fcfc*b, c©,k5aj^s©a«9* 4» 

■T5©^#-e**!4»6. J^S©a«S*}S<-7h'J->i' 
X*-f^©3-DFS*ar5t*tt, ;fe»£j£ (*. 

[0 0 5 5] *&. 3-DF©*iaH3MrC*««K$i' 
-7-S# , Jx5 1 b>©*!i»Sci:«:ffl^St. fctf^Shrs £ 
TIC, ffifeTi§5V^*d<!^3lT*.5. •?■©&©, 3-D 

FtunosflciuMflMH. tem-rzumzm-rzc 



C»V>ft^ttO***"bOCtfctt*. *fc. 3-DF 
©ffl»aHHcHB8©4ft:ffl«*^«e)B*«AbT. 5*6* 

ast. ±#fflat»m £SMic-#fcbfc£#ffl 
tt©lU8K:J:.5 3-DF©*&ctt. s*ctt»an& 

[0 0 5 6] ifi< bT. 3-DF«t*^WB^tttT-!f 

©T»*Ct*tE^$n&t)WT»*. 
[0 0 5 7] ST. W*a$tt*'b:3«J;3fc=*5c8l 

t>. Mdc#ttT*5ft*©«8t*»affi«a^ttst>fca 

•5. 

[0 0 5 8] S£*«k0. *#*mtbTltfk HffiStt 
T^*HJItt. WD>, #'JX^b>xb7*b- 

k 5j?'j^nt;b>, #ux^b> oess^fi) . # 

ft «. 3 5-y>. *hU">ai: ©55^86 

ft. *±»#uyj3-;Mt. #UJUK. UilWJ^ 

ft£©4<«toWRtt©8Mt&£*«a*. -net 
nfcfc#utrx^7;i/3-;k y^u^^UT-ai 
©«*tt«i8 , bw*a*iT^*. mi, cns©¥a&* 

ffl^actfcpiiETfta. 

[0 0 5 9] H*t. *J-#>fiS8li. -fe?3 7 9:*ME 
J:v»««. r©«^ttHKTlfe^©T. 

*<t# T&tiianavi©T, sftKjESjgr-ras^* 

a©4*a^tt©»s#u-7-^>-fe53yi'xtfflvh 
•j vtwmzmz^iKTm. • s^©&a©g«£ 
aft-rs c: ttm* l^wv&z. 

[0 0 6 0] ST. fiE8l(ctiXx-7'JPi:7^7^>h 
^1 , tl»:*«t, ^-©S*T. SbS^Bl*© 

SKbTl8»©!t*© 1 *©#&©* tbTffl^*. 
fc*b, *©Ji8N*©iHfei<ffi<T8i 
osi<as©T, j8F*bv»*a©iB**»fta. ^©fc 

b, ^x-7 , ;H8^fe©*A<»*oai^fi{«i©«& 

tt. H*7cffimft©SDI©^,«. *3<fc^ft[»gT©^ h 
bX©finteofcgSBraiC*j»<»n. «WStOtV»3*jft 
*©fc»Jc«ittffl^fl:tHHai8^©«iaM$!l 
»«ta^n«3i>6. f^e*»ts^.ffBffi©*s©7 
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[0 0 6 1] tC5T, ±K©W«lS»tt. (-0 
gttft#'Jx^l/>. #U7"nfc!UX #Uxr-77;P 
taifl/X (d) £#JS*a«:©<&*#'J9t^>, j}> 
U fcfx^7;io-;k 7* UJi'Stf'J v-. mfcif, 
(A) £fca£tti£#rt^KiRtt©&S:3 7-yx 

a -)l-&i:# 'J ?LK <!:©&££«:, #Ui***tr/ 

ICO^Ttt. xw. 17. •M'J7AX1 : ryD^U-X 

H7) J [D. F. Williams Tprogress in Biotnaterial 
Engineering, 4 Definitions in Biomaterials (198 
7) (Elsevier) ] KJ&gSttT^-S. 
[0 0 6 2] «) IC^1-58?il$fflV^cH*7ctKIIS« 

gssic^tc^SE-r-s-f > 

ttiZ%TZ®£o>$>Z , b<D?$>Z>. (A) 

nittfawKsns©-?. *&g£©i?feo<fc$n-5SB 

[0 0 6 3] jr©<fc3t-. ^©fttelCjiSoifclflttlC 

ffiv^ttntfinoTfcs**, (.vfttomozt* (d) 
(A)icfciaffiWft£#g&,ifcK ^-ct, t) t&mt 

©&Sft©*B£<!:®£4;LSeH§, t*b^«)(D)(A) 

©ffiisfc&sw. ft¥Mics®KSLT4*stt (mm 

-OT*5. WcfiJfltCllAt^>7"7>h#&©8 
[0 0 6 4] BPS. ©^*s©i:5lC'J>S£ffifflt. g$ 

LTm&<o#m%b^ ssscDWAtt (*^@) 

#2ns£#©*fllfi8©;fc«. «S. ftg&££gW<>: 

Zfr#)\Z*liI>K.1i0it\f-V$>Z. ^©HAft-hlifl^ 
ffl. TOW (&&«) IC*{fcU^UCi:T&S. flMg. 

*^<*0. ^>75>h^©&jfl©a*atfc5#. -E- 

&rttt*. *©f r4^iijrat)S^jti^©®±?a:ft^ic 

fcffi* 5 S£tt©£SSaS£ to8US©£®£4fl:fSft £ 
feo J: 3 K&St bfc««©=^7C«lii#$ffifflTn«. 
TJ^ttMr £ g»l©»Att t±»m&o±T X S 

-r >^7> hMPi©ifiKttH^7t^ • mnmmmm 



14 



\Z&* KSA LT®mt=X7i\Z&%-'£o<DT, fl^tt 

teftfcii<Dmmz®iL?ib0tiiz. 

[0 0 6 5] £&, ±Bitti!!lC, SR*i©gE£«fcD- 
10 [0 0 6 6] 2T, Sffi&KSlCttte^l$fc7jf&. 4&S 

w^Sfc<ktmw©a-&to-a-©#<©^a^fco. eg 

A«> ffigA rfl5ir^Sffi©S^i^fflJ (1968) ft^ 
*WE.n3„ (A)lc«iS:©S!ia (nn^-m fa-fit 

«. ficm vjw . as^ii, #ut-t»k 

(Sajp'jT-. SS«#)^«) ts.izi)t&Q, (B)Cttft 
[0 0 6 7] -J&IC#8£±#rtlCl , >75:^Lfci 

o, -e©^icaBsa©#s^E^*. c©gen*i»»© 
^M»cK^-rst$, «»©^«iji. 

as^^-cfeo, ctiimfattmomizi-tLTy 

7>?)V x J—)\ / '7s?l (van der Waals' force) #£IEb 
T^5^t©«#ttTfeS. -jfiMtCtt«teA^4 0' 

TfeO. S^5^©"ISift ! {>^^'fo©T»5^e>, * 
A> 5Kffi*tt©Sffi ^ ±IB© V^-f nfr ©758 T^l- -5 
-ttt. 4#®^ttgffi2:#?.it4&©-o©7iSt?* 
S. t HDyjl,©H^ft;*t*«SS*tt^ffi* 

;kttTli. sJ?'Jif=.)i/7;P3-;i/Sy>'k tf'Jx^p 
(Poly-HEMA) %t>mH ZtlZ. =*7cfflfilfrlC 

ffiffltseii©m aAffim. ^>zfy>vm<nm 

[0 0 6 8]-*, ±^gtt^SffiS^S7jfttLT 
50 [0 0 6 9] IPS, Mi&l*m«ffiTJ8»f *fc«!)lC 
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s. osd. fc3g&«±©ts&*w:mtffce>fc 
[0 0 7 0] ^fc. nmn-nmm<oisiimmm\zti.. 

Xht-f h (Aluiina Wallas tonite) J1yX-ky$.y{? 

■5) . /WHP*5'7/tj''fhfttW4>5, Ctlf) 
£#UT-»C7>>FLTli*igffilC:3-7V>7"L;fc 

©^ffi£'>b$fc'E>^<LT. unf,0t75-^X«)» 

5K«©;:tr:#&&£K:<fcD. £fti:©ii8££nJte<!:L 
&tf»S-3<SC<!:*fC#5. Sfc. tf'jY-©^®!;: 
fc&g£#A LT#©«iW*ttoft«»*0< « Z t <b 

to o 7 1] sic. igsfflttro.ts&tfcfiiiat+fl-fciis 

*T*J:5ft»»*o<«iWT, ±fS©£ffifflS;£8; 
Sffl^T»WSjBC3 7-y>, M9?>, 7w7n* 

[0072] cnsewcfc, jtagrt^iH)a±7?iii»« 
^©^fiH^jefiatt* jv* £©B£fc*t«* 

[0 0 7 3] H±«9J:9a:«im»tt«4rr«*m»T 

[0 0 7 4] *fc*38WO-f >^5>h««fc*tf6ft 

[0 0 7 5] [1] jMHHWJXT-l^ (UHMW 
PE) J8H£H*7cffi«liffl®«ljift:i:-r?.li^ : *HW 
tC^^SItTS-S^UX^WMi. UHMWPEO» 
fi)JU0 0W;±. ff*L<B3 0 07J~5 0 0758 
U x^ > 'J >^77 A >« 
©jfflBfcSfrUTWlMWfcU !6*«©P**^ft 
tcttfflLTy;HbLfct>©^J6*L. 

ffistf'Jx^l^fiUftfcttl 0 0-1 5 0 OxX-JU (7 
-f7^>h»10~15 0*) ©t>©#&.5>3*. 500 

~i o o oxx-^eswA^rofew^ffjBrsa. & 
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<*) K© rx^5P>j ©3l«ti. Jtn&ai3 5g/ 
rX-JK Jt#tt*tfl 1 6 0 g/xX-JUT&O. & 
t>SfiV»»»T**t$n*773 H«H©§*©<a2 8 
g/f--JK 1 0 0 0 g/xX-Jkfc0fc±#H (Z 
#5«Mb*m (80 KfttQ) . «?T. *ll©i§» 

10 [0 0 7 6] 0)5 0 0~ 1 0 0 0xX-JP©*£fflH 

ntttt. stK. 7*ny*«. 
©«i©ft»tt©=^7cttil»lii«M»ig^s»iil-*. 

tt. ^©SST. £*fc*IStt&Al*&£fcl,T** 
*«»©*«. tt& ftS©fcJ6©'f>7*7>ht&0 
*te*«ttT<&*©T. MHttJI#<IRJiM®£ 
M £ H*7c««iia«SjH^SA LTiB^T 5 C £ ttJWtt 

[0 0 7 7] © ®©*©«ffi*^^^'J;i' * 

a? **x***x7x-hfc£©*wwa«irr**y 
J6£*«rfle&*ffi£;rts/t>r *77tv ^uhmwp 

AT*«H#^ttlftttJMItifi#eftS. fib, £©7"7 

»i. AUflfflfi. Alftfifc£©-&i©J3-&**i&gfcffl 
ji7S»S,asn**t. 7l/-x-< >yiC<fcSH*7c{fc. t 

50 3fc©# 'J IXfJW 'J 7*D fcf V >Tttttl*fcj&>o fc, 

w^wic ohmk) «H©#ti*^-r*i:t*«Tr*aA 

IB, AlBia5^t*©ffl^feS/tI,)i*n5. 
[00 78]® ffi^SW^'JX^W^ (LDPE, L 
LDPE, VLDPE) SSBibT©©*©S®*«tg 

« -o©gBf«. tsaicffl^&*«jx7 t i'>©sssj$jgtt& 

•C««Sn&UHMWPE7-i , 7^>h-CttS!L&ilfliB 

i*5 oxws©^BK$*-rs©T. cin^m^©!!©* 

CAft. UHMWPEOlLaKT. ft»*#Uxyu> 
©KABli:Tll«»-r*i:. H*5c*|filfclWISIftsn 
T. Bffl«IB©4i;&HSfe^ffl95©*tt. MS. 
©&»©«jgft$#sc:t*tTtr-5. cott&mag. 
#tttB©ws©s^sw»-rntf. aBH£»t&«« 

50 [0 0 7 9]® ®©ffi£ffi# 'J X5 1 U >\Z&mi&® 
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S3 (Bioactive materials) T*£A-f ^tfvT. (Biog 
lass) . (Ceravital) , -&j£/W FD* 

i^7>\9^ h (Synthesized hydroxyapatite, HA) , 
AWtf^X-fc^Sy^X (AW • GO &il£U Ctt 

ssHUTUHMWPErofitiiictSES-rs. -£©&®£ 

fc£ 3 7-C<OS<H^lcmia-r5i:. ©HA©$jB 
£©^flr4a^SH&tt*&l$#ri<£#'P (#tf) T#£ 

8*lt. *o)&m£ffi\z®\LT&mz& : !>zt£m 
«nc. ai#. ai®#. Ai»»fc2e*»T?* 

[0 0 8 0] (P. ®©H*5c&tt#©ttlft (*) 

©^m * mm htzmmwmz ± o **^SJtt its c 

Mfcfc»l/t2. 5MradS*HT©r«*!HitLT 
■<ftttl/CfcJ:fr>. 
[0 0 8 1] [2] Htft8l#VV=.)V7)la-J], (PV 
A) «tttSZ^7C»itffiitia«igft:<J:t2.«^ : Stag© 
PVA8Uft©Jt3£&l41 7~2 2g/f=-W*0. 

*»aoK^. *■© 5 o o ~ i o o o : T--)\><r>wm*m 
^t, h. »©»». «H»*Hft£©»tt«rr*= 

&7G*lt«tt©lftft&flMllllfr«fl#&tf.&. 

t. *n*n©K»©^**T«a**tffciuwM: 
0M>**s*©£©«pi;:Aft. s&ic;: ©schlep 
vA©*satsaiA-r5. cn««* • nmnmmm 



[0 0 8 2] d©y;H4««W3a«CS*. 

lt©h* (»ui) tut • ±«i^wtt»tca 

f^gSlC#-r<bii53Sg©PVA=*7c8E«l«jift: 

©&©tc aa48f*<$i>Lii&ns. sfc. ai 
B8»©#a©-as©ft#tLT^jsi»»fc«Jti/m 
p v Ay;p*3fe*UTy;WKjfc»?r«T** c t * 

6, ft*«fcO MISTS t>fc. &S-t>-fe7 3yi'Xi:Wa 

u«T?**t«r»3*#ja*ijsi*t**. cnest, si* 
aM«&a#*£©s-ft©fc««©aifi, aacfcwa 

[0 0 8 3] [3] 4#rt##«iK±©#'J-L-?lK 

(pl la) m*z»GMMtim&#k***G -. 

LL At, *&j£©A>f Fd*->7/1:J"f r- (HA) * 
iE£"tS. -$tlt>*>. ?no;fc;kM;:HA£PLLA£ 
iI-&LTPLLA£i§#U ^-©&. »JWS%±K 



©^T-s. dn*^>x-v-s!©}¥aia*ffl^ 

T±<IR*. K«LT. KSTlcSSiLTffffiL. 0. 
3~0. 5mm©^o<5. £©&£ffll<>T, 
^»S^tt#B35fflei©¥ffi«»-5V>«^n>yi7tt©= 

[0 0 8 4] cn$l4. £#lCJlALfci#, #»IC4, 

o*©s®©PLLA^»/fic^/s-r-2>©-r, Etesian 

TV^HA^ffll'BSLT<-5. C©HA£iRtL 
T. 3 6lC^fK^e©HA©e^figg-r-5. PLLA 
i0 (DftMifi&ntZZk-V. HlCftSSroHA^BMLTH 
AjSBfc&SfcfiftU ^VWCttHAfeSlcS&fBtft 
fcfl. «)«3©¥ffi. 7ns/:?©JiMKf;:ifiv>HA#<i:fc3 
i#A$n*. ffioT. HiaSt4#©*ag|5£iit5«}:5 
&#©*«. £©;&*#. 

##a±©Kv»a«eri-a. HA©teSicii^Lfct 

Sfctt-Wrflfc. iBS©«^#:tL.T^«*^-r-5*<. 
C©£*»4J3ffl'MD*M'X*«*L-, *©&. 

a? (Stress shielding) CtoTffi^ii^fcW-CfeS. 
[0 0 8 5] © [1] ©<3>©ft$«#UX?W>-?8 
B$nfcUHMWPE©=^7C««MBlll«lig#S, AW 

iPL l Atfflinfiffifl:^?-i^>«iBtfcS«fra§JBbfc 

AWtPLLAtt^OT^ffilCfS 

[0 0 8 6] cne#©^««©«e. ^awtLTffi 

fflTSi. 0©flteH»fc*©*lIlc£fMW«A. 3^5 

30 ©t«=^3cffl»#©*©«:«-?*5UHMWPElttt 
©^«f4t!]»I©SST»5*^, ®©«tl4ft&D. & 

[0087] [4] 3 7-y>ssm*H*7cia«iffi«s6^ 
fe*n,**a©s©«t»fc. -tf7?>©*sfsic*fli^© 

/WHa*>>7Wh (HA) £*g£L£HA/1>7 
?>©«»****<«■«. *©*. «k<ftJSLTHA 

i?x#*i/^4»©SBlS»JSffl^T*flrrSi, 37- 
y>ffi«lt<fc<?&«L. *fSlC«fcO$glCl4g^-B-T^ 

ttil/fcto©T$f»£T?»5. 
[0 0 8 8] CO^Dy?tt, [3] ©OtnttftftJR 
$^TL. t^Mffi. ^tC$)C#©»g. ^«tlC#!i6T* 
5. HASAWCJKATfeigeia^SWr*. AW© 
[3] ©PLLAA«Dn*»«P»C±0*ft:LT, » 
50 »%lC<fcrJKtt©Hfflm**1*S«^l4. *«c*6©H 
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■5. 

[0 0 8 9] [ 5 ] t<D^<Dtm^=-Ayimm&imm 

[4] tH«0*ftT3B«LT*««S#*. 

«nty;wi©*»*ta#*n«. [4] tgfc 

fs. *©&»c, ftJHC*£«lftft-4-«&S©ft«£ 

*ic±5^HiBi«t©ie«*<BHiT» 
ec^»6. nffi«c#tLT©sre«*Bite-e*s. * 

fc. *jft«E©HA. AW, /W*y5X. RR#**H 
liBMP (Bone Morphogenetic Protein) &£*©*!£■£ 
it). ££#©!&£, 4*©flgj|fl;^©Sa!'ba©*a 

**t*5'b©TJ&*. 
[0 0 9 0] 

7c«»«fcb<ttfim ens 

8S«t©^->7* (Will) ftTMJy*X«t"fc 
#«g[b&:3 >*5>y h^Wfiftftlllft©* • H«J£fsjft 

3ME*»»Stl, »-«lfi»»C±oTtt^©*lSl©«« 
!MEfc«»t«i;T4fl«li©5MEtH«a4«i:t]i« 
L*>"b. ffl»l«J$BISWrS^6KSB9^©± 
^ffi«l©SA*iWffiT»0. flB&tt&ttftls&D. t 

-SetfepIte-CfeS. iE-bT, d©AJ^ttffljgft:tt± 
iH©<k5fc^M£ft:®&te. JgffixlH' >a&ttldn 
AT. 4*HStt&£©&ffi«4#B-&fi:£ 
fefiAfct>©-r»5*>6. SftlRJS&ige^T. <&£v> 
tt. £#*&®t*S£LT. ftrtlcJUBPflilA-rSiltjot 

[0 0 9 1] 

[0 0 9 2] GftJMi] 'J xyu> 

(UHMWPE) IMft©H#SatJftJUMI!aft©tf 
<D H#EMlft;¥l* (AO © r=-*3d>j , 500 
rx-;l> (7^7^>K»5 0*) ©*£fflv»r, xtt 

24*. Yfft35*. ZI69 0 0X 2* (2*li#r01 
LfcSefcT*) . 8USMk4 6HT&>). &4©tt©El&] 



2) 



it (SftttSfctt*©SS©]t*SVi5) *<X : Y : Z 
= 3:3: IT**. ^tX 33 XjSS$= 5 0. 4mm 
X3 5. 8mmxi3. 3mm©7ay?:R©iI3£i!Sj® 

oTMWJLfc. cni2M©IMK«tfc*Qft<tt&& 
t>i5lcj6ffi9©f6*©«!)&££i«>S< UTHrtl/fc 
©t. Jt«iw*6*H>»jfifl£-i?»o&. cna. *©* 
*-c£#fc*stt©Ai# mm tux©**, as 

IS. M»tft!)#i. L*U »Hffl»*t«Hi©IW 

[0 0 9 3]© ®&HC*©«mz. «M©ttttA4t 
•JX?U> (LLDPE : tHXCfflb* («0 K. raft 
#»JX^U>. L^U-H, ¥^3HF-fi8 4, 0 0 0) 
* 1 2 0-CT»MbT¥^8 5 um(0f$l:S9l. ¥ 
J^g4 0 0tfmCD*S«)*g^<ot. eniCfct). * 
ICg^fKl3(»f*^iDt>oT ! b, ftn«fift#t|9ST« 
fc. £©&£0. 0 4Torr©Ar^/XSKa 

t*->X9 l |/>*X7x- r- ©Sialic 75 xvsasL 

&**«au RA. ttm 3 5t:cT*»»eiii 

WfiBltTSetfcck-pT. *©SECU>»S*^77 
hL£. u©*SIHTX«2 4*. Y«3 5*. Zffi 
9 0 0X2*. «®»6 91T*D. ©ttOEflJt 
WX : Y : Z=3 : 3 : 2T&5. *xX3 3XiSS = 
5 0. 3mmx3 5. 4mmx 1 5. 6 mm©Vn y 2 

tt©iex»«i6>6&-&=jfc7c««iaitt»ia«:s. ®tm 

«©*ffiT»*SU&. en»*;o<®©fc©<kD*<. z 

[0 0 9 4] SCcn**ft**->"!7A*J:lW-^V'J 
( [Ca] =2 OmM, [PO« ] = 1 6m 
M. pH=7. 4) ©4»fcW»U *©S0BK:U>K;& 

*^9i»©iiJB*»*a*&. e©=^7ctEiBifija«ji 
#tt#iaiK*«-«»*tt*«T*©T, *»bfc#© 

*«. MS. <«f©fc©C»C%fflT*4. 
[0 0 9 5]® ©©LLDPETStSLfcUHMWP 
E©*SfflV»T. ©tPICX, Y. Zffl*&, fgjgg. 
40 EloJS^fcO. 5 0. 3mmX333 5. 5mmX 
iUS16. 5mm©®«fcOHI6*»^7*nyii l !R0Dia3ifi 

X33 3 5mm©^SJ|CAn. UHMWP E©BS,^£( 
T. LLDPE©»j&&±T*3 1 2 5"CT±*>&lDB£ 
LT^S« 1 4mmlCEfiSbfc. cntt®©^Dy^# 
±0«»«>a0*<. &g#©g3£E#£ft5eBft'N.© 

[0 0 9 6] e©fi««j6#©SBSSlinJ»bT«Cfta-S 
AW#5X-fe55y?X©3 0 0^y>a©BS 

50 aiBb&«e^»#e*eftwfc. ffistM-p-e©ss© 
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too97]® ^MLftmmt^)x^u> Ofcy- 
4, 0 0 0) fc, ±*fi5tt4-t^S:y^-C»S*jft«0 
/WHD*5/7/Wh (HA) 5 0O*y->aBSjS 
(DfSStTffittS, ftajtTLDPE/HA-l/HC^ 

0<ofc 0 JIftfcKfBHLTOfcHUUHMWPE© 
*K»BLT, ¥i^S5 0 0 /im0*S©3fe6O<o 
&. 21O*ffiSBa0toT, ¥^i4OOym(D*$0 

[0 0 9 8] CO®t©©=*7C«||*a#SNaC 
1 :8g/l, NaHCOs :0. 35g/l, KC 
1 : 0. 22g/l, K 2 HP04: 0. 1 7g/l, M 
gCL 2 -6H 2 0 : 0. 5g/l, C a C 1 2 • 2 H 2 
O:0. 37g/l, NaSO^O. 07g/l, H 
CI :4 1m 1/1, hUX/vf FD+S^yATSy 
^^>:6g/l ©»jS*Sfc* 3 7t;<0ffi(H#»fc§ 

£BoTl>*C£#«B<*nfco d©V*tt. -tib© 

ttata^is^s-rft^tsart-r^oT, $£&®l 

[0 0 9 9]© a) 0t|U3OOT--JV (70 
*>h&3 0*) ©**®fcmULLDPETftBLT 
¥^83 0 0 /2m(D;fc£<D&£:3< 0, cnfcffl^TX 
«24*, Yfft35*, Z067 3 0 X2*, BBft5 5 
B, EAJtX : Y : Z = 3 : 3 : 2®ft£fett0>6&* 
tttM9£6M>j'7 1 5 0mmX333 5mmXg$ 1 2 

[0 10 0] b) *£, XtttYtt*tz«tc4 5° fcft 
ai/0>*BBire»*V*&2 4*x 2 6B. W&3 5 
$X26@, Zttl 4 0 0 X 2*. Ern3itV:W: Z = 
3:3: lO^fl 0 5mmX3J 1 5mmX^ l 3 

t*. *fc, »i:vz, wzBic£SicBffi-rs;:ia< 

[0 10 1] C0) < t5Ka)tt*PlttOft»*-Ct)«tt-C 

JlijOTrffiT**HiS*LT^*. SEoT, a)tb)tt 
(3), •&HBCIIII2:£fl^^CBT«Stt«±{|« 



2? 



[0 10 2] H*fc, ©Oa)fct>ViT©XYfflfl!)Y»i* 
[Rj©E»*6*-Sft**H7lc, ©Ob)K"3^TO£EB 

(s»sf^m «*) » swathe u& 

4ftOHfi5tt#fi«cr)^1$tti:«t<iS«Lfc 

[0 10 3] [*JS092] iga&#u tfn;i,7;io- 
^ (PVA) l^<£H*7^]^#jg#00y 
K»!UE (17. 1 g/fr-JW £fc:3g£&4 0 0 
0O#>Jlfr:jU7^3-A (PVA) ©YJWMfcfcia 

mm (1 5 oof^/3 0 07*?*>m 

TgSf0Mf7 (Patera) (BB2 0mnu iS£7m 
m©*«tt) (4 5° ) 0)JUK*>&tt 

S=*7cB&flM*#£(Kj£l/fc. Z*0hr*ytttt2m 

# [0 10 4] ^n&> 2LCD»B#J:Ob^*#86©ffl 
(ZWCAft, *6»C^©a!«)*fCir>ftK9 8-9 9. 
9 %s M&m 2 5 0 0O P V A<D& 2 0 *#i§i£&aA 

£9H (BftffiBttlRMttra) »Dj§LT, 

5 XT, JWt*E' #2-3 [10 s /Nm 3 ] CD$k# 

s*©«a<DY*-c*su BBSttfcafftfittttefg 

fee 

[0105] Qfe)M 3 ] 2LftftftM&W& <D# U - 
L-SJS (PL LA) a^Z^7CJKaSLK5«iiftCDW 
50 <D ft«¥«#?ft2 OtfflPLLAi, tt«a«3 0 0 
^r>i»©»/W FD^->7/^< h (H 
A) (Ca/P=l. 6 7) £SfiJfcl : 4©$F&T, 
? nnWAlcHAtP L L Ai©£frSa*4 0 % fcfc 
*±3fcfifcl/TPLLA*»*U «»J£SS 
£fcBKStt, Wife. Ctl«^>^^-a©#RH 

0. 6mm<f>0&£o<ofco £CD*£ffl^T\ it 
S!ffl«©Xttl 5*X2 2®, Yttl5*x2 2H, Z 
tt 1 2 7X4*, Efiifc2 : 2 : 3W^fl 0mm 
40 X33l0mmXig£i 0 mm<OSr##<B=^jfl»# 

[0106] :n^#^im *{*rticaxr4 

5SS**nT^SHA**«ffilCBaUT*&. u(DHA$ 

±#«fc*oTSW*«»U, *©BICB*UT. 
ftfcBBT«J:3aje« (Scaffold) ©JBifcfcWllT* 

50 [0107]® *««|l©0©LLDPETBB*n 
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itvHMv/PE<DB%7itmimmm&z. aw/pl 

LAtfESifcl : 1©W&T, AWt P L L At©-&|f 
ST 7 0wt%(Dta&&{k*?V>1§m\Z6 0ftfSim 
L1t&, SiSUfc (fib. AW(jeg|J2 0 0>5'ya 
a©^««©*T. PLLAIi®t|^-<Ot)©) . Ml 

mit^u>\tLLDPE^mm. sirrs©-?, aw 
[0108] ;:n£t©*«a&©m *«»tLTffi 

Mot. £©<h£=&5n&l&#:©*©S«T&-5UHM 

wp E<om\tm<o^-v$>-Dk. 

[0 10 9] GUK0I4] 3 5-y>««l»H^7C« 

7 0 0x--jU©3 7-y>ffiie&K^L-. Z&TGCJt 
«Wftv>*IM(3tBIi;itt«|»lt^ny*#*«oft 
tffc. £©«<!; ?)V>U:*:£«>©S©<Ft;:, ^7^>© 
5 Xjfc)*KICtt&«t2 0 0* y->aiia»©*tS©» 
*©*tt(K©/W HD+->7/^-f h (HA) £HA/ 
•b?7?>^SfiJtl : l©ffl-&T, HAt-fc^Vt© 

^w-st4o voi%tts.z&5\zmirz&mf3.mz-% 

», HAm*«tHL*^©-efi ; IB-&-Cfeofe. 
[0 110] CW^n^tt, &8&Ml©©£ffiflS&Sa 

ofc. SffiW 3 fflJ;5ICPLLA*«Jn*»*lt«t 0515ft 
LT. ih»«HcJ:DRtt©53«E&*1**«^tt, ft*W> 

&©HAjsa©tt«i. ctiWHAsn 

[0 111] SS1SW5] 3j?Ux7.x;USEtl©H^5c 
8»tffl«8ljg#©09 

3 o OT^-JWoffuxayjWMie. ffiE«t«» (fi 

ffl 6 mm, I13ram, £53 10mm) T&IJgS)&*5 
0mmTi&5££ (4 5°)ii. ZtebTy^l. 0m 
mI^»(KLfc. in^©SESSIJS0lJl©©t[Bli;^i£ 
tt«fc.577X-?$!ig£Lfc&. 1. 0%b7;Wn>K* 
Jgffi WS^Sl 8 07J) tC2 4^K^aUT, SiJS 



(13) ftBiW?- 1 4 8 2 4 3 

3nfcE*3cWttUt«l&tt«ftfc. asfliSlicttyxtf 
*5"fc£Hr (x?u>, 7 r Dfcf^> ; yj3-;i,©j;^>j 

n©t Kay;p©«^pi45iiAe,nfc. ^^xvja 
[0112] ndsentgfct). 

OfcabK. S«!lc5fiSS«l^1--5^£©*2>±ftffli^© 

ttT©SP^pIt6T*-5. «»IAHt7;PD>K 
y;Hci5HB5iBimtt©ftKCJ:r). *^fi©fC#lcW 
fflT&S. SCti, t7Jl/D>Ky;l'© t PlCHA, A 
W, KK#*-5V^iBMP (Bone MorphogeneticProtei 
n) fit£$:M£tZ>Z.t\Z£r), £ £ lcft©Bf 3J. £j£ 
ft^©Sl -bSJ&Sgtt i & 5 &©T?* 
[0 113] 

MO'f >7"5 > htffltt, #««8«l©Z^7C«ffl^fc b 

[gffiM. ;^irwa*tt (am MX 
m««*ti;*an««a<, g^©«Aicffix#5H^ 

7c*|Sl©KH|»ttW!fiS. MAtttMU. 88 
©a«?K±D£4©#|R|©2^ttS«»fc£*T£fl: 

B^©^*ffl«©«Afc"II6TS0. S«lK»££iBc:£ 

[0ffi©ffi¥fc3lW] 

[0 1 ] itXfflHWSE&BTrfc*. 

[0 2] #S3Jlftia©«E^0-C$.-5. 

[03] rate»®©8fcg;0Ti&5. 

[04] 5EattHJft0ttfcH-Cfc«. 

[0 5] Al«»Rtfa-flttl^J&a-Silll«SSTH 

[0 6] ««OBfl*Slt§l«0»**-rH"C»*. 

[0 7] *%w<D-m<D=&Kmmimmm#(o&i3- 
[0 8] *m<D-m<o^7immmmmo&m- 
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